Combined use of bFGF/EGF and all-trans-retinoic acid cooperatively promotes neuronal differentiation and neurite outgrowth in neural stem cells.
Neural stem cells (NSCs) as sources of new neurons in brain injuries or diseases are required to not only elicit neurons for neuronal repair, but also to enhance neurite outgrowth for neuronal network reestablishment. Various trophic or chemotropic factors have been shown to cooperatively improve NSC neurogenesis. However, effects of combined treatment of all-trans-retinoic acid (RA) with GF (Basic ﬁbroblast growth factor and epidermal growth factor, bFGF/EGF) on neurogenesis of NSCs are poorly understood. To address this question, NSCs were isolated from the forebrains of embryonic mice, and treated with GF and RA either alone or in combination for differentiation in vitro. Neurons and astrocytes differentiated from NSCs were stained for MAP2 and GFAP separately by immunofluorescence. The results indicated that GF displayed superior efficacy in promoting neuronal differentiation, and RA showed better efficacy in advancing neurite outgrowth by increasing both neurite length and number. In addition, higher differentiation efficiency of neurons to astrocytes in RA or GF, or both acted at the early stage. However, more importantly, compared with RA alone, GF and RA in combination enhanced neuronal differentiation. Moreover, the combined use of GF and RA increased the length and number of neurites compared with GF, as well as the relative expression level of Smurf1. In addition, astrocytes induced by GF, RA, or both exhibited a radial glia-like morphology with long processes differing from serum effects, which might in part attribute to the total numbers of neurons. These findings for the first time unveil the roles of combined use of GF and RA on the neurogenesis of NSCs, suggesting that the use of this combination could be a comprehensive strategy for the functional repair of the nervous system through promoting neuronal differentiation, and advancing neurite outgrowth.